Pediatric Cardiology Springer-Verlag 1983 children attending specialty clinics such as diabetes, pulmonary, or rheumatology, lack of a source of primary care was observed for almost one-third of the children [10] . Similarly, responsibility for specific elements of well-child care (immunizations, assessment of growth and development, dietary advice) was neglected in 14% of the children with spina bifida [7] . Children with developmental disabilities were reported not to have equal access to immunizations [6] .
Compliance with immunization schedules and receipt of dental care may be two important indicators of preventive health care maintenance . While active immunization is an effective tool in the prevention of infectious disease, it does not seem to be a universal practice as evidenced by current morbidity and mortality from such preventable infections as measles, rubella, and pertussis [2, 5] . A child with a hemodynamically significant heart defect may risk further serious compromise from potentially preventable infectious disease . Dental health, like immunizations, is a desirable component of child health maintenance . Even though dental disease has been shown to be almost univer- Immunization status of children (all ages) with heart disease and the control group without heart disease . Table 1 . Characteristics of population surveyed with heart disease and control group without known heart disease or chronic illness
With heart disease Without heart disease sal, surveys indicate that 30% of the population under 17 years of age in this country have never made a visit to the dentist [3, 4] . In children with heart disease, however, the increased susceptibility to infective endocarditis places the child's health in greater jeopardy when dental or periodontal disease is not controlled . The purpose of this study was to evaluate the current preventive health care of children with heart disease, as measured by immunization status and the utilization of dental services .
Materials and Methods
During a two-year period, parents of children with heart disease were selected at random to complete a questionnaire while attending the pediatric cardiology outpatient clinic at our institution. Parents of children in a control group completed the same questionnaire when seen at three different physicians' offices within the geographic area served by the cardiology clinic . Informed consent was obtained from all parents . A total of 499 children were included in the survey (Table 1 ) . There were 215 children with heart disease (mean age 5 .2 years, range 0 .2-17 .0 years) and 284 control children without known heart disease or other chronic illness (mean age 3 .7 years, range 0 .2-14 .0 years) . Among the children with heart disease, cardiac diagnoses varied greatly, with ventricular septal defect being the most common (42 of 215, 18 .5%) . More than 30% of the patients in this group (65 of 215) had previously undergone corrective or palliative cardiac surgery . Hemodynamically severe cardiac disease, defined as the presence of cyanosis or congestive heart failure, was present in 12% of the patients at the time of the survey . The questionnaire consisted of two parts . The first inquired about the child's overall health care including immunizations and dental care . The second part was age specific and elicited information on the child's diet, development, activities, etc . Information obtained regarding availability of private medical insurance [101, type of health care provider, and frequency of well-child care visits per year to the primary physician was used as proxy measure of socioeconomic status .
Data compiled in Michigan Terminal System computer facilities were analyzed utilizing chi-square or group t-tests .
Results
The administration of immunizations was significantly neglected in children with heart disease on comparison with a control population (Fig . 1 ) . Complete immunization status was defined using the criteria and age-specific schedule established by the American Academy of Pediatrics Committee on Infectious Disease [1] . Approximately one-third (32 .7%) of the children with congenital heart disease had incomplete immunizations compared with only 2 .5% of the control group (P < 0 .0001) . Incomplete immunization status was directly related to the severity of the cardiac disease (x2 = 18 .5, P < 0 .0005) .
Dental visits in children over 3 years of age were not statistically different between the groups . There was, however, poor utilization of preventive dental care services by the children with congenital heart Pediatric Cardiology Vol . 4 disease . Preventive dental service within the past year was not received by 29% (38 of 131) of the children over 3 years of age with heart disease . Among the children without known heart disease, 23 .4% (26 of 124) also had not utilized preventive dental service . Unlike immunizations, however, neglect of dental care was not related to the severity of the cardiac disease (X2 = 0 .554, 0 .1 < P <0.5).
The reasons parents reported for the lack of dental care were of interest (Fig . 2) . Among children over 3 years of age with heart disease who had not utilized dental services, 63% (24 of 38) of the parents indicated they did not feel a dental visit was necessary, compared with only 32 .1% (9 of 28) of the control group (P < 0 .05) . Despite the age of this group of children, 41 .4% of those with heart disease who had not had dental care felt that the child was too young to be seen by a dentist . Cost was another reason cited, though less frequently, by both groups who had not received dental care .
Comparison of the children with heart disease to the control group did not disclose any significant differences with respect to the frequency of visits to the primary physician for routine well-child care or the type of physician provider utilized ( Table 2) . The proportions of children with heart disease examined by pediatricians (72 .1%) and by general practitioners (27 .9%) were similar to controls (82 .4% to 17 .6%, respectively) . The frequency of visits to these physicians for well-child care was virtually identical in children with heart disease (3 .25 visits/year) and children without heart disease (3 .27 visits/year), suggesting that children in both groups had equal opportunity to be immunized . The percentage of families with private insurance coverage was similar among the groups although a slight-261 ly higher percentage with heart disease received Medicaid .
To explain the substantial preventive health care deficits in children with heart disease despite the similar frequency of physician visits, data regarding parental dissatisfaction with health care and method of payment for medical services were further examined . There were no substantial differences between the groups in the described satisfaction with the child's total health care. Less than 2% of the parents described poor health care for their child, 0.5% of the group with heart disease and 1 .8% of the control group . When the relationship of financial resources to receipt of primary care was explored, results indicated that parents of children with heart disease were more likely to receive support from third-party sources with their eligibility for crippled-children services providing an additional resource . The child's medical expenses were paid for completely or partially by 45 .6% of the parents of children with heart disease compared with 76 .3% of the control group (P < 0 .0001, Table  2 ) .
Discussion
The greater incidence of incomplete immunizations and inadequate utilization of dental services in infants and children with congenital heart disease than that found in control children in our study suggests deficient primary health care in this population . While there are no specific contraindications and perhaps an increased need for immunizations in the presence of a heart defect, children with heart disease were less likely to have up-to-date immuni- zations . The increased vulnerability to respiratory infections and poor nutritional status in some children with congenital heart disease require a more meticulous adherence to routine immunizations and some special inoculations when an epidemic is expected [12, 15] . In our study, the reasons for incomplete immunization were not readily apparent and were not directly solicited by the questionnaire . Failure to receive complete immunizations did not seem related to availability of medical care, the family's financial investment in medical expenses, or the parent's dissatisfaction with their child's health care . It has been postulated that the lack of immunizations in children who are not "normal" may be due to fear of producing a seizure or febrile reaction [6] . These reactions are infrequent, but could be perceived by the health practitioner and/or parent as a significant stress to a child already medically compromised . This "lack of involvement" by primary physicians also appeared to be acceptable to many parents surveyed by Kanthor et al . [7] . Despite the increased risk to the development of infective endocarditis and greater frequency of dental caries and periodontal disease [12, 13] in children with congenital heart disease, there was no increase in utilization of dental services in this population . Cost, fear, family problems, lack of knowledge, and distrust of the dentist have been cited in the literature as barriers to dental treatment [3] . However, a study by Okada and Wan [9] found generally low dental utilization levels among persons covered by Medicaid . Financial barriers were also not implicated by Lawson [8] , who noted that, although less-educated families pay a lower percentage of the total charge for their children's dental visits because of government assistance programs, their children receive less preventive care than children from more educated households .
The reason most often cited for the absence of dental care by the parents of children with heart disease was lack of recognition of their child's need for dental services . This suggests inadequate parent education regarding the preventive health care needs of children with congenital heart disease . While parents may be provided with comprehensive information regarding their child's cardiac disease and its consequences, appropriate information about their child's health may be omitted . Parents are frequently counseled regarding their child's need for antibiotic prophylaxis for the prevention of infective endocarditis during dental procedures, but information concerning the importance of dental disease prevention may be omitted . The child's cardiac disease is such an overwhelming priority for the parent, the pediatric cardiologist, and the priPediatric Cardiology Vol . 4, No . 4, 1983 mart' health care provider, that other equally important health care needs may be neglected or ignored . The reported gaps in health care may be related to the assumption by specialists that the primary physician will take responsibility for certain aspects of care and a similar but reverse assumption by the primary physician [7] . As suggested by Kanthor et al . [7] , to provide complete and effective health care to children with complex, chronic disabilities, physicians and parents must clearly understand as early as possible who is to be responsible for each aspect of the child's care .
To improve preventive health care in children with cardiac disease, we recommend : 1) Written communication by pediatric cardiologist to primary physician clearly supporting the need for immunizations and good dental care . 2) Routine screening by the clinic or office nurse regarding immunization status and receipt of dental care . 3) Availability of immunizations in the pediatric cardiology clinic or office for children without a primary physician . 4) Availability and distribution of health education literature to parents promoting the child's need for preventive health care . 5) Increasing participation of nursing personnel in the education of families regarding health needs . 6) If feasible, screening by a dental hygienist of all children over 3 years of age attending the pediatric cardiology clinic . Children with evidence of dental disease should he promptly referred to a dental clinic if a family dentist is not available .
